Mini-Lecture 7.1

Radicals and Radical Functions

Learning Obijectives:

1. Find square roots.

2. Approximate roots.

3. Find cube roots.

4. Find n th roots.

5. Find Q/a_”when a is any real number.

6. Graph square and cube root functions.

7. Key vocabulary: principal square root, negative square root, index, n th root.
Examples:

1. Find each square root. Assume that all variables represent non-negative real numbers.

a) /25 b) \E c) /0.04 d) —/49

e) x2 ) Jaxt ) V16x° h) —+/100x%

2. Approximate each square root to three decimal places.

a) 11 b) /37 c) 113 d) /205

3. Find cube root. Assume that all variables represent non-negative real numbers

a) 8 b) o L C) xe d) 3-64x°y"

64
4. Find the n th roots. .

a) 416 b) —481 ¢) 481 d) 3-32x2
e) ¥ n 32 0) {256x°y°
5. Simplify. Assume that the variables represent any real number.
a) (-6 b) 3(-27)° 0) V16’ d {x-1°
6. If f(x)=3%x+2,solve as indicated
a) Find f(0) b) Find f (-8) c) Find domain d) Graph f(x)

Teaching Notes:
e Some students think \/I =+2o0r —2. Be sure to define principal square root early.

e Some students find higher-order radicals confusing at first.
e Many students are unsure when the absolute value symbol is needed in objective 4.

e Refer students to the Finding ¥/a" chart in the text.
Answers: (graph answers at end of mini-lectures) 1a) 5, b) % ) 0.2,d) -7, e) x, f) 2%, g) 4, h) -10x*%; 2a) 3.317,

b) 6.083, c) 10.630, d) 14.318; 3a) 2, b) %, c) x4, d)-4x%*  4a) 2, b) -3, ) not a real number, d) x*, e) 2, f) 4%y?;
5a) 6, b) -27, ¢) 4|x|, d) |x-1]; 6a) 2, b) O, ¢) all real numbers
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Mini-Lecture 7.2

Rational Exponents
Learning Objectives:

1
1. Understand the meaning of a"

m
2. Understand the meaning of a " .
—-m
3. Understand the meaning of a " .
4. Use rules for exponents to simplify expressions that contain rational exponents.
5. Use rational exponents to simplify radical expressions.

Examples:
1. Use radical notation to rewrite each expression. Simplify if possible.

1 1 1\2 1 1
a) 252 b) 83 c) (Ej d) (-8)3 e) (16x°)2
2. Simplify if possible. Write final answers with positive exponents.
3 2 2 3
a) 814 b) (-8)3 c) (32x°)5 d) (-16)2
3. Simplify if possible. Write final answers with positive exponents.
2 4
- = 1 3
a) 8°3 b) (-64) 3 C) — d) 5
X 3 4x 9
4. Use the properties of exponents to simplify each expression. Write with positive exponents.
4 5 501 5 12y
a) x3 x® b) y3y?3 ) —+ d) (814 x3j
x10
1 4
3 1 10 3x5 1
ada? 3 [ J (a’3 bz)8
O T N == 9 = T
as (X4)3 10 (a—Z b) 4
5. Use rational exponents to simplify each radical. Assume that all variables represent positive real
numbers.
a) ¥a* b) 425 c) {64x? d) ¥a®
Use rational exponents to write as a single radical expression.
8
& IxOx n & 9 xR Yoy

Iy
Teaching Notes:
e Most students think rational exponents are easy once they see that the denominator is the root and the
numerator is the power.

1 1 m
e Refer students to the Definition of a" /a " / a" and Summary of Exponent Rules charts in text.

Answers: 1a) 25 =5, b) Y8 =2, ¢) \/g:%,d) Y8 =-2,€) V16x° =4x*, 2a) 27, b) 4, ¢) 4 d) -64; 3a) %

5 1

2 9 4 1 1 o
D) oot ©) 0, &) 25 42 b) v 0)xF 4) 20 €) )¢ g) 8t h) 2 4a) Fa,b) B, ©) 242, )
a2 at

Jab &) ¢ . 0) gy g) ¢ h) gex'y?
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Mini-Lecture 7.3
Simplifying Radical Expressions
Learning Objectives:

1. Use the product rule for radicals.

2. Use the quotient rule for radicals.

3. Simplify radicals.

4. Use the distance and midpoint formulas.

Examples:
1. Use the product rule to multiply. Assume that all variables represent positive real numbers.
a) /5042 b) ¥70%/9 c) Bx[,3y d) 5x3 044

2. Use the quotient rule to simplify. Assume that all variables represent positive real numbers.

9 X 2 x*2 125x
a — b — C) 33—
) \ 64 ) \4/16y4 ) | 8x° 25y8

3. Simplify. Assume that all variables represent positive real numbers.

a) /20 b) /48 ) V16x? d) V16x3
e) \[90X7y8 f) g/a g) 3/)(74 h) 3[_24X8y10
. /80 381 x'y?
i) 3-32x*y™° ~— K) — I
) y ) 7 ) 7 ) 5y
3 5,,9 2 5 9,,3
m) J40x°y n) \/50x 0) 729x°y
35x2 —5/25x72 5/3x2y "
4. Find the distance between each pair of points.
a) (2.3);(-26) b) (5-7);(2-1) 0) (35,2) ; (745,3)

Find the midpoint of each line segment whose endpoints are given.

d (24);(43) e (—3—1};(—%,—1} f) (2v5,-5V5) ; (5v5,-25)

4

Teaching Notes:

e Some students have trouble simplifying roots with non-perfect squares inside. Encourage them to
write numbers as the product of the highest possible perfect square with another number.

e Some students need a lot of practice simplifying radicals with no variables before attempting those
with variables.

¢ Remind students that the root divides the exponent for variables within radicals.

e Refer students to the Product / Quotient Rules Distance Formula and Midpoint Formula charts.

2 e) — [ : 3a) 245, b) 443, ¢) 4x,

Answers: 1a) V10, b) /63, c) J15xy , d) {20%° ; 2a) = b) \/—, ) — o7 ,d) 5y4,
d) 4x/x . €) ay'I0x, f) 2, ) x¥x . h) 2¢y§facy i) 2y ) 245, k) 3.1) x3y, m 21", m) <2
0) 3xy?Yx? ; 4a) 5 units, b) /45 ~6.708 units, ¢) 9 units, d) (3,%), e) (— -1), ) [ 5 —7f]
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Mini-Lecture 7.4
Adding, Subtracting, and Multiplying Radical Expressions

Learning Objectives:

1. Add or subtract radical expressions.
2. Multiply radical expressions.
3. Key vocabulary: like radicals.

Examples:

1. Add or subtract as indicated. Assume that all variables represent positive real numbers.

a) 63-7 b) —3.200 —5+/8 +9+/98 ) /300x° — x+/12x
d) 38x —327x e) 73x*y" +5xy3/8y™° f) ¥+¥

2xJ11 112 e a3 ) /20 [5
+ h) 10vx" —2x3/x i — +, |—
9 5 100 ) ) X2 4x?

2. Multiply. Then simplify if possible. Assume that all variables represent positive real numbers.

2) VB(\5+7) B) V7 (VIL+7) 0 (V7-+2)
d) \/ﬂ(\/?—\/;) e) (6 y+z)(3\/§—1) f) (§/§+5)(§/§+2)
(5v3 +9) (643 -4) ) (Jx—a+3) ) (P +7)(F-7x +2)

Teaching Notes:

e Most students find objective 1 easy once they realize that adding / subtracting like radicals is
analogous to adding / subtracting like terms.

e Some students are not sure how to handle a coefficient in front of a radical once the radical is
simplified.

e Many students distribute the exponent in examples 2c) and 2h).

Answers: 1a) 247, b) 23V2, ¢) 8x/3x , d) -¥/x , ) 17xy*3[y , ) ﬁ Q) = X\/— L h) 8xéd/xt |) ; 2a) /30 ++/42,

b) V77 +7,c) 9-2414, d) 2J/x-x/2, €) 18y +(32-6)y -z, f) f+7\/§+1o,g) 54+34J',h) x+5+6x/x—4,
i) %2 —78x° +9Yx —49x +14
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Mini-Lecture 7.5

Rationalizing Denominators and Numerators of Radical Expressions

Learning Objectives:

1. Rationalize denominators having one term.

2. Rationalize denominators having two terms.

3. Rationalize numerators.

4. Key vocabulary: rationalize, conjugate.
Examples:

1. Rationalize each denominator. Assume that all variables represent positive real numbers.

3 1 6 5

a) — b = ) — d

NG )7 ) N
73 23a 310x 81

e) ——(— f) = 9) h) 4§—%
V11 2b 35y 49x%

2. Rationalize each denominator. Assume that all variables represent positive real numbers.

2 0 8 9 V2444 0 3Jx -2
N 0y +8 B2 ENFEN
3. Rationalize each numerator. Assume that all variables represent positive real numbers.
7 3 2 5
) \E py VX o J6x Q [V
2 8 35y 4z
N V13 +1 f 3-11 Jx -1 Jx+2.Jy
2 -4 +1 3Jx

Teaching Notes:

e Some students need to see a few examples of why Ja/a =a before applying it to rationalizing a
denominator.

e Most students can rationalize denominators easily for square roots.

e Some students have trouble figuring out what to multiply by when rationalizing higher roots and need
a step-by-step procedure.

ansuers: 12) 25 0) T 0) 32, ) St ) TN ) S g) S gy S gy HD1

-6 y+18 9x+3xy —6Jx -2y . x* 6x 2xy
b) — 5 y— 0) V6 -2+2/3-22,d) 9x—y : 3) \/— 4J_ \/180xy \/_ \/— 1’

x-1 X—4y

D 2(3+@‘g) x+24x +1’ ) 3x—6xy
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Mini-Lecture 7.6

Radical Equations and Problem Solving

Learning Objectives:

1. Solve equations that contain radical expressions.
2. Use the Pythagorean Theorem to model problems.
3. Key vocabulary: extraneous solution.

Examples:

1. Solve. Check your solutions.

a) Jax=2 b) Jx+1=7 c) 3x=-6
d) 5x+6 +2=8 e) ¥ex=-14 f) 33x+4-4=0

Solve. Check your solutions.

g) JAx+1=3+x-2 h) Jx+20-.x-4=4 i) x+3=x+21
i) J4x-3=.x+6 K) Jx+1-x-1=2 ) 37x-2= 3x+8

2. Solve.

a) Triangle A triangle has sides of length 12m and 16m. Find the length of the hypotenuse.

b) Triangle A triangle has a hypotenuse of length 25cm and one leg of length 15cm. Find the
length of the other leg.

c) Kite A Kite is secured to a rope that is tied to the ground. A breeze blows the kite so that the rope
is taught while the Kite is directly above a flagpole that is 30ft from where the rope is staked
down. Find the altitude of the kite if the rope is 110ft long.

d) Voltage The maximum number of volts, E, that can be placed across a resistor is given by

E =+PR , where P is the power in watts and R is resistance in ohms. If a 2 watt resistor can have
at most 40 volts of electricity across it, find the number of ohms of resistance of this resistor.

Teaching Notes:

e Show students a simple example of an extraneous solution, such as:
x=3-x*=9 > x=+3— x=-3 is extraneous.
Some students have a lot of trouble with objective 2.

e Encourage students to draw a diagram whenever possible for applied problems.

Refer students to the Power Rule, Solving a Radical Equation, and Pythagorean Theorem charts in
the text.

Answers: 1a) {1}, b) {48}, c) @, d) {6}, €) {—3—32} , 1) {20}, g) {6,2}, h) {5}, 1) {4}, ) {3}, k) @,1) {%} 2a)20m
b) 20 cm, c) 105.83 ft, d) 800 ohms of resistance
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Mini-Lecture 7.7

Complex Numbers

Learning Obijectives:

1. Write square roots of negative numbers in the form bi
2. Add or subtract complex numbers.
3. Multiply complex numbers.
4. Divide complex numbers.
5. Raise i to powers.
6. Key vocabulary: imaginary number, complex number, complex conjugate.
Examples:
1. Write using i notation.
a) -9 b) +-18 c) -4 d) 5J-20
Write using i notation. Then multiply or divide as indicated.
\/81
e) -30/-7 f) V2504/-1 g) V40/-64 h) =
2. Add or subtract as indicated. Write your answers in a + bi form.
a) (3-5i)+(2+4i) b) (8-i)-(2-3i) ¢) 7-(9+3i)
3. Multiply. Write your answers in a + bi form.
a) 6il8i b) -3ill5i c) 2i (4-9i)
d) (2+i)(1+ 4i) e) (v2-2i)(v2+2i) f) (3-2i)
4. Divide. Write your answers in a + bi form.
2 3 6 3+2i
a) — by — c d
) i ) 7i ) 2+3i ) 4-3i
5. Find each power of i.
a) i b) i ) i° d) i e) i¥ f) (-2i)

Teaching Notes:
e Most students find objectives 1 and 2 fairly straightforward.
e Encourage students to keep their work neat and organized to avoid errors with objectives 3 and 4.
e Some students have more success with problems 4c) and 4d) if they multiply the complex conjugates
off to the side and then put the final result within the problem as they solve it.
o Refer students to the Sum or Difference of Complex Numbers, and Complex Conjugates charts.

Answers: 1a) 3i, b) 3iv/2, ¢) -2, d) 10iy/5 , €) —/21, f) 5i, g) 16i, h) —%i\/& 2a) 5-i, b) 6+2i, ) -2-3i; 3a) -48, b) 15,

12_18; o) i+%i : 5a)—i, b) 1, ¢) i, d) -1, &) i, ) -32i

c) 18+8i, d) -2+9i, e) 6, ) 5-12i; 4a) -2i, b) —%i,C)E—B s
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Additional Exercises 7.1 Name

D
Form | e

Find each root. Assume that all variables represent nonnegative
numbers.

1. /64x° 1.

2. H— 2.
81

3
3 64X 3
8y°

4. —625%° 4.

5, J(x+4)2 5,

Simplify. Assume that the variables represent any real numbers.

6. </256x* >

7. 49y’ 7.

If f(x) = \/3x—2, find the function value.

8. 1(6) 8.

9. f(9) 9.

(a) Identify the domain and then (b) graph the function.

10. f(x) = x4 10.

= N W b O
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Additional Exercises 7.1 Name

D
Form |1 e

Find each root. Assume that all variables represent nonnegative
numbers.

1. J100x* L

2. —3125x°y" 2

3. 4 8—18 3
16y

4. 64 4

5. (-4) 5.

Simplify. Assume that the variables represent any real numbers.

6 5 XlS

7. 327x%y° !

If f(x) = ¥/x—5, find the function value.

8. f(4)

9. 1(32) 9.

(a) Identify the domain and then (b) graph the function.

10. f(x) = Vx+1 10.

= N W b O

Copyright © 2009 Pearson Educatilim 185 publishing as Pearson Prentice Hall

IR (S B S|
g A W N -




Additional Exercises 7.1
Form |1l

Find each root. Assume that all variables represent nonnegative
numbers.

81x"°
121y°

2. 3-27x2
3. 3243a°p®
4, -2'

5. -32z%

Simplify. Assume that the variables represent any real numbers.

6. X>+6x+9

X27

15y°

If f(x) = Ix—4, find the function value.
8. f(3)
9. f(12)

(a) Identify the domain and then (b) graph the function.

10. f(x) = ¥x -3
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Additional Exercises 7.2 Name

Date
Form |
Use radical notation to write each expression. Simplify if possible.
Assume that all variables represent positive humbers.
1. 642 1
2. S 2
27
3 (9)(2 )2 3
4. (3x4 )E 4.
Write with positive exponents. Simplify if possible. Assume that
all variables represent positive numbers.
5. 25° 5.
6. 47 6.
7. X 7
Use the properties of exponents to simplify each expression. Write
with positive exponents. Assume that all variables represent
positive numbers.
8. 4°.4¢ 8.
9. xi.x7 9.
Use rational exponents to simplify each radical. Assume that all
variables represent positive numbers.
10. /125x° 10.

11. 816 11.

Use rational expressions to write as a single radical expression.
Assume that all variables represent positive numbers.

12. 2322 12.

X 13.
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Additional Exercises 7.2 Name

Date
Form Il
Use radical notation to write each expression. Simplify if possible.
Assume that all variables represent positive humbers.
1. _81E 1.
2 [éj 2
36
3. (9x9): 3.
4. (3m)? .
Write with positive exponents. Simplify if possible. Assume that
all variables represent positive numbers.
5. 97 5
6. 25° 6
7. 11 7
X7§
Use the properties of exponents to simplify each expression. Write
with positive exponents. Assume that all variables represent
positive numbers.
8. 10°.10° 8.
1 3 2
0. (82!x!) 0,

Use rational exponents to simplify each radical. Assume that all
variables represent positive numbers.

10. «3/x3y6 10.

11. 4(y-7) 11.

Use rational expressions to write as a single radical expression.
Assume that all variables represent positive numbers.

12. Ja-43 12.

13. (5x‘ —4)(3x" +2) 13,
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Additional Exercises 7.2 Name

Date
Form 111
Use radical notation to write each expression. Simplify if possible.
Assume that all variables represent positive humbers.
L (-8 t
12,,2\3 2.
2. (625x°y“)*
3. (6x-1)° 3.
4, (16°x3)* 4
Write with positive exponents. Simplify if possible. Assume that
all variables represent positive numbers.
5. (-32)°F 5,
1
6. — 6
a 9
7y
Use the properties of exponents to simplify each expression. Write
with positive exponents. Assume that all variables represent
positive numbers.
8. (3x°)’x* 8.
9.

9. (Cy)ixty

Use rational exponents to simplify each radical. Assume that all
variables represent positive numbers.

10. 3(y+1)° 10.

11. ¥ap® 11.

Use rational expressions to write as a single radical expression.
Assume that all variables represent positive numbers.

2. 4% 4 12

13. Factor X% from X% —X%. 13.
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Additional Exercises 7.3 Name

Date
Form |
Simplify.
Lo 1.
) |2 ,
81
3. 3421 2
4 Ty 4,
5. 5 c
36x*
75y* .
6. .
320x
7. f\3/128a4 .
8. 340x® N
9. J2x*-4x 9,
4
10. ¢ =2y 10.
108x°
11. ¥/256a° "
12. Yx? -3Yx8 12.
6
13, 422X N
64
14. 42° - h62° 4oz 14
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Additional Exercises 7.3 Name

Dat
Form Il ate
Simplify.
1. 3h0-37 1
2. —/27ab® 5

w
w
[Ey
(op]
w

N
~

4. S.M 4

w

al
S| =
o <2
>

5. — ; .
o ey 6.
4
, [ab 7
121
3
8. 28X .
J7x
0. 4'3Xy3 . 4f12X2 9.
6
10. 4 625X 10.
2401y
11. Ya%®-Ja'v* 11.
3/A2
10, N8 "
4fq7
13. 32 -3hé L
? 32 14.
243y~

Copyright © 2009 Pearson Educatilim 1:&]1 publishing as Pearson Prentice Hall



Additional Exercises 7.3 Name

1

Date
Form 111
Simplify.
1 18 1
27
, [3.[b ,
a \5
3. /45m°n* 3
4 123162 .
33
5. $-32x®y’ 5,
7. a4 y ,
256y*
8. —31252X o
\A y

3 2 10.
10 61/80x
33/5x7*
1 o
12. {‘/xzy‘sz6 [y’ "
5 1214
Y3a%h™
4. ,12
14 XY "
8[27x°y®
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Additional Exercises 7.4 Name

Form | Date

Add or subtract.
1. J25+416 1.
2. 12-48 2.
3. 32+472 3.
4. J2-2011+62 +411 4.
5. 2310 +4310 5,
6. 49X +/81x° 6.
B TR :

T e

Multiply, and then simplify if possible.
8. J:-?(JE —\/5) 8.
9. 4J3(2\3+5V2) S
10, (2-V4)(VB—8) 10
11. (N7 +245)(N7-245) 11.
12. \/E(\@ +\ﬁ) 1
13. (ﬁhﬁ)(\ﬁ—\ﬁ) 13,
14, (»\3/24x2 —6)(3 3x? +3) 14.
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Additional Exercises 7.4 Name

Dat
Form |1 ate
Add or subtract.
1. 3J18-550 1.
2. 4J75+3147 N
3. x\OX ++/16X3 2
4. 32+8316-2354 4
5. X?/25X ++/16%° 5.
6. 3%2+8\5+2¥54+125 6.
3/\,5 3/\,2
¥ iR ]
3 2
Multiply, and then simplify if possible.
8. ﬁ(@—&&) 8.
9. 43/5(9%+7$ﬁ) 9.
10. (3v2-2V8)(2V3-445) 10.
11, ( J2x ++/50 ) 11.
12. (%/_ )(I+3) 12,
13, (Jasx 3)(¢28x+2) 13,
14. (3 ) 2 1) 14,
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Additional Exercises 7.4 Name

Dat
Form 111 ate
Add or subtract.
1. 3J125-220 1.
2 £ i 2.
7 5
4 6
N J18x +\/’288x 2
5 5x
4. 3x34x +2332x* 4,
5 \/288x B J18x 5.
- 3fsy® ey
6. 54x° +2x316x% —732x° 6.
J576 iad | ,
e Y32
Multiply, and then simplify if possible.
2
8. (y—«/Zy—S) 8.
9.
0. (JBy+9-y2y—4)
10. (42x-3 3+7)(«/2x -7) 10.
12. (3 4x° —1)(x3/4x2 _3ox + 2) 12.
13, (3/?+4)(%/x_2—43/§+16) 13,
1o [M18x 5 )(Bx 4 14,
12 2J)l 5 5
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Additional Exercises 7.5 Name

Date
Form |
Rationalize each denominator.
. ﬁ 1.
B
2
. X
11
3 8 3.
B
4,
1y
5 _8 5,

o

=

Rationalize each numerator.

7. ﬁ 7.
J5
. 2 8.
10
9,
0 32
8
10 5x° 10.
T4
11 2+4\/E 11.
b Jx -6 12,
- Ux
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Additional Exercises 7.5 Name

Date
Form Il
Rationalize each denominator.
1 ﬁ L
7
2 2
2. — '
3
3
5 [
Sy
4
4 ot
9x?
5 2 5,
\/§+3
6 —\/5 0
 Ja—b
Rationalize each numerator.
7. i 7.
13
8. 42 8
48
o 3x’ 9
4
2
10. 3 25X 10.
16y*
11. M 11.
B+2
12 Vi \ly
ﬁ+ﬁ 12.
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Additional Exercises 7.5

Form |11

Rationalize each denominator.

. 4
) \E—l
, ~10\/3
BN
81
3. 4—
2x°
6
4, 34)(4y2
5 3\/§+«/§
- a2-6
6. 5Vx -5y
3x-4y
Rationalize each numerator.
7 3+\/1_O
' 4
g N6+NT
' 5
o 5|12
712
5
10. 316x y
3z
o Ix-2Jy
4x +5\fy
12, Vox -3y
Jax+ 2y

Name

Date

10.

11.

12.
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Additional Exercises 7.6 Name

D
Form | e

Solve.

1. /3x=6 1,

2. «/2x—1=4 2.

3. V2x+4-6=0 3.

4, A—Ix+7=2 4.

5. {7y-5=7-5y 5.

6. |3-5y=42-8y 6.

7. 3ox=-3 7.

8. Yx-2-5=-2 8.

9. 4Bx—_3=2 S

10. YX—3=x-5 10.
11, 7-4=-37-2 11.

12. Jz+4=z+3+1 12.

13. Find the length of the unknown side in the triangle. 13.
547 in.
543 in.
14. The formula v = JZgh gives the velocity v, in feet per 14.

second, of an object when it falls h feet accelerated by
gravity g, in feet per second squared. If g is approximately
32 feet per second squared, find how far an object has
fallen if its velocity is 40 feet per second.
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Additional Exercises 7.6 Name

Form II e
Solve.
1. JBx=-6 1,
2. J4-x-3=0 2.
3. f3x-1=4 3.
4. 6-\By-4=2 4.
5. Yx+4=-3 5.
6. /8x+5-8=21 6.
7. J7—-6x=3-2x 7.
8. Jy-7=7-y 8.
9. Ja-5+Ja-8=3 9.
10. Vx—4+/x+4=4 10.
11 Jy+8=y-4+2 11.
12. Y5x—9-4=-3 12
13. Find the length of the unknown side in the triangle. 13.
8m
-
14. The formula for the period of a pendulum, P, in seconds, is 14.

P=2x /3'—2 , where | is the length of the pendulum in

feet. What is the length of a pendulum whose period is 7
seconds?
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Additional Exercises 7.6 Name

Form 111 oate

Solve.
1. 20x =X 1.
2. JBx+6=7 2.
3. J9x-5-8=0 3.
4. J8x—-3+9=5 4.
5. Yx2+6x=-2 5,
6. J8Xx—7=2x-3 6.
7. Jb+3=b-3 7.
8. J4z-3-8z+1+2=0 8.
9. 23y-2+,2y-3=5 9.
10. [7y+2—/3y—-3=3 10.

11, [Yi3-5_ ¥ > 11,
V2 V4

12. \/y+1+a/7y+4:3 12

13. To the nearest tenth of a meter, find the length of the 13.

unknown side in the triangle.

14. A wire is needed to support a telephone pole that is 23 feet 14.

high. The cable will be anchored to a stake that is 7.5 feet
from the base of the pole. To the nearest tenth of a foot,
how much cable is needed?
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Additional Exercises 7.7 Name

Form | oA
Write in terms of i.
1 m 1.
2. -144 2.
3. 5J-12 3.
Perform the indicated operation. Write answers in the form a + bi.
4. -3-J-6 4.
5. J-15-J/-5 5.
6. V=200 6.
NG
7. 3-20)+(5+i) v
8. (6—i)+(3+7i) 8.
9. (4—i\/§)+(6+3i\/§) 9.
10. 4i(1 - 2i) 10.
11. (7 + 4i)(7 — 4i) 11.
12. (2 + 3i)? 12,
13. % 13.
Simplify. Find each power of i.
14. i 14.
15. i " 15.

Copyright © 2009 Pearson Educatilim 1482 publishing as Pearson Prentice Hall



Additional Exercises 7.7 Name

Form 11 oA
Write in terms of i.
1. J-72 1,
_3 2,
16
3. 10J—48 3
Perform the indicated operation. Write answers in the form a + bi.
4. J-12.-48 4.
5. J-10-4J-15 5,
6. J-400 >
J-20
7. (7 +2i)— (1 - 4i) v
8. (8+14i)— (-3 —6i) 8.
9. (2+i\/§)+(7+4i\/§) 9.
10. 7i(3 - 5i) 10.
11. (6 — 2i)(3 + 5i) 11.
12. (5 + 7i)? 12.
4
13. 612 13.
Simplify. Find each power of i.
14. i 14.
15. i’ 15.
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Additional Exercises 7.7 Name

Date
Form Il
Write in terms of i.
1. V-63 1.
2 —|-4 2
9
3. 2J-512 3.
Perform the indicated operation. Write answers in the form a + bi.
2 2 4.
i
5. J39.4-78 >
6. (3v-5)-(-4v-12) 6.
. . 7.
7. (9+13i)— (-7 15i)
8. (5+2iy32)-(11-5i8) 8
9. (4-2i\147)-(11-8iV2) 9.
10. (12i)(-3i) 10.
11. (3 +5i)(3 — 5i) 11.
o2
12. (6 — 9i) "
—4+T7i
13.
_2_5;j 13.
Simplify. Find each power of i.
14. i 14.
15. i*? - i# 15
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Name: Date:
Instructor: Section:

Section 7.1 Radicals and Radical Functions

Objective: Find values and roots with different indices..
Suggested Format: Think and Pair
Time: 20 minutes

Simplify each root. Assume that variables represent positive real numbers.

1. —J40 1.

6. Find f (O) 6
7. Find f(3) 7
8. Find f (—2) . 8.
9. Find the length indicated by x. Round your 10.
answer to the nearest hundredth.
10
15 X
A-17
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Name: Date:
Instructor: Section:

Section 7.6 Rational Equations and Problem Solving

Objective: Apply knowledge of solving equations with radicals to real life examples..
Suggested Format: Small Group
Time: 15 minutes

An accident investigator is often responsible for determining the speed at which a vehicle
was traveling before colliding with another object. Investigators use the formula:

S =5.5Jcd where S is the speed of the vehicle (in miles per hour), ¢ is the coefficient of
friction between the surface of the road and the tires of the vehicle, and d stands for the
length of the longest skid mark on the surface (in feet). If the road is dry the value of ¢
normally ranges between 0.69 and 0.75 for most cars.

1. Find the speed of a car that left a 32-foot long skid mark before hitting a tree.
Let c =0.72.

Speed

2. A defendant in a vehicular homicide trial is arguing that he was not traveling
over 40 mph when he struck another vehicle. What is the maximum length of
the skid mark could leave if this was so? (Assume roads were dry and ¢ = 0.72.)

Length of skid mark

A- 18
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Name: Date:
Instructor: Section:

Chapter 7 Test Form A

Raise to the power or take the root. Assume that all variables represent positive numbers.
Write your answers using only positive exponents.

1.

=)
=)

Simplify. Use absolute value bars when necessary.

7. \36a’b’ 7.

Rationalize the denominator. Assume that all variables represent positive numbers.

8. 502" 8.
3 2

9, Vb 9,
J4a’b

10. J3-3V2 10.

3+42

Use a calculator to approximate the number to three decimal places.

3
11. 210 11.

T- 141
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Name: Date:
Instructor: Section:

Chapter 7 Test Form A cont’d

Perform the indicated operations. Assume that all variables represent positive numbers.

12, \J48x°yz' +x\[3y7’ 12.
13. 54 -/128 13.
14. 25(3v20-+10) 14.
15. (4Vx-3V2) 15.
16. (4vx+2fy)(4Vx-2y) 16.
Perform the indicated operation and simplify. Write the result in the form a+bi .
17. J-20 17.
18. (4+3i)—(6-5i) 18.
19. (4-3i) 19.
20, 220 20.
3+i

Solve each equation.

21. 3x-7=+2x+5 21.
22, Jax+1-5=2 22,
23. x—2=+2x-5 23,
24. Find the distance between the two points 24.

(-5,4) and (3, 8)

25. Find the midpoint between the two points. 25.

(3, 6) and (-4, 8)

T- 142
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Name: Date:
Instructor: Section:

Chapter 7 Test Form B

Raise to the power or take the root. Assume that all variables represent positive numbers.
Write your answers using only positive exponents.

2
1. — 49x 1.
V 36

_ 914
5. o/T128xy 2.
27
3
2
3, (Ej 3
9
11
4,42
4. | 22 4
y_Z

1 4 2
5. x° (xs +x3j 5.

Simplify. Use absolute value bars when necessary.

6. Ix" 6.

7. {81(x+y)' 7.

Perform the indicated operations. Assume that all variables represent positive numbers.

8. 2324a* —ai/8la 8.
9. (3vx-2) 9,

10. (2va —3)(2va ++3) 10.
11. (242 -45)(V2+3V5) 11.

T- 143
Copyright © 2009 Pearson Education, Inc., publishing as Pearson Prentice Hall



Name: Date:
Instructor: Section:

Chapter 7 Test Form B cont’d
Rationalize the denominator. Assume that all variables represent positive numbers.

3
12x 12.

12.

7y’

V53 13.

13

NN

Rationalize the numerator. Assume that all variables represent positive numbers.

2

14. 14.

2

Perform the indicated operation and simplify. Write the result in the form a+bi .

15. —/-24 15.

16. (14—-5i)—(8+4i) 16.

17. 2i(3-i) 17.

18. (2-5i)(3+4i) 18.

19. 2 19.
3i

20, 12 20.
54

Solve each equation.

21. Vx+5=x-1 21.

22, Ux+5=-2 22,

23. V2x-4+6=0 23.

24. Find the distance between the two points 24,

(5,3) and (-3, -2)

25. Find the midpoint between the two points. 25.

(-5,4) and (-12, 8)

T- 144
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Name: Date:
Instructor: Section:

Chapter 7 Test Form C

Raise to the power or take the root. Assume that all variables represent positive numbers.
Write your answers using only positive exponents.

1. 24a°b"¢ 1.

2. 3-125x"y* 2.
2
3 3
3. [ B 3.
27y°
1oy
3 2
4. | 22 4.
x3

Simplify. Use absolute value bars when necessary.

5. J-x 5.

6. (2x) 6.

Rationalize the denominator. Assume that all variables represent positive numbers.
6y

7 i 7.
2
8. 8.
3-x
J6+43 0

* -

Use a calculator to approximate the number to three decimal places.

2
10. 1023 10.

Perform the indicated operations. Assume that all variables represent positive numbers.

11. /250x" —2x3432x 11.

T- 145
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Name: Date:
Instructor: Section:

Chapter 7 Test Form C cont’d

12. /6 (V15++/70) 12.
13. (3V2-4) 13.
14. (2Jx+y)(3vx-2y) 14.
15. (V2x-3)(V2x +3) 15.
Solve each equation.
16. 12x—-48 =4 16.
17. Vx+2=1++x-3 17.
18. V2x—-1=3 18.
Perform the indicated operation and simplify. Write the result in the form a+bi .
19. 2—(10+3i)+(5-38i) 19.
20. 5i(2-3i) 20.
21. (3-6i)(2+4i) 21.
2. 2% 22.
3i
23, 2t 4 23,
3—i
24. Find the distance between the two points 24,

(=2, 5) and (6, 3)

25. Find the midpoint between the two points. 25.

(8,-3) and (14, -11)
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Name: Date:
Instructor: Section:

Chapter 7 Test Form D

Circle the correct answer.

Raise to the power or take the root. Assume that all variables represent positive numbers.

1. —J/28

a. 21\/7 b. —2\/7 C. —2i\/7 d. not a real number

2. 256a’b"
a. 16b*4a” b. 64ab'ia c. dab*¥a  d. 64ab*id’
3. J-644°b*
a. —4a’b’ b. —4a3b23/1972 c. —8a’b’ d. not a real number
_t
" 324" )
243p7°
2 2 2
2a b. 2a’b . 3a’b d. 32
3b 3 2 2a°b
3 2 1
5. x* (x3+x4j
I » oo 1
a. x?+x b. x"? C. x> +x'" d. x>*+x
Simplify.

6. { 81()c—y)4

a. 9(x—y) b. 3lx—-yl «c 3(x—y) d. 9lx—yl
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Copyright © 2009 Pearson Education, Inc., publishing as Pearson Prentice Hall



Name: Date:
Instructor: Section:

Chapter 7 Test Form D cont’d

Perform the indicated operations. Assume that all variables represent positive numbers.

7. \98x® —2xy/18x°
a. xv2x b 52 o ¥2x  d. 5¢2x
8. 192 +3/375
a. /567 b. -3 c. 843+5315 d. 933
9. (Vax —4)
a. 2x—28x+16  b. 2x—8J2x+16 ¢ 2x—4/2x+16  d. 2x—4Jx+16

10. (V3+7)(v2-1)

a. J6-3+72-7 b. V3+7/x-7
c. Jo+3+7J2-7 d. 7/5-7

11. (V5+4)(V5-4)

a. 3 b. —11 c. J5-16 d.9

Use a calculator to approximate each to 3 decimal places.

12. 217

a. 14.799 b. 14.731 c. 14.832 d. 14.765

1
13. 140°

a. 0.291 b. 0.004 c. 0.193 d. 0.197
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Name:
Instructor:

Chapter 7 Test Form D cont’d

Section:

Rationalize the denominator. Assume that all variables represent positive numbers.

2
14. —
J5
a. & b. 2«/5 C. z
5 5
15, N3
2Wx -1
o 2x+5Vx -3 2x+7x =3
| 4x—1 ) 2x—1
3
16. \/;
3[4,2 3[+,2 34,2
a. J b. J C. WY
Xy y y
Solve.
17. V3x+6+6=3
a. 25 b. 0 C. —§
3
18. V3x+8=+/7x-32
a. 8 b. 10 c. -6
19. x=+x-5+5
a. 5 b. -5,6 c. 5,6

Jio
5

4x—1

d. 0,5

2x+7Jx +3

d 2x+7Jx+3

2x—1

Perform the indicated operation and simplify. Write the result in the form a+bi .

20. (4-5i)-(6-3i)

a. =2 -2i b. -2-8 ¢ 10-8i

T- 149
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Name: Date:
Instructor: Section:

Chapter 7 Test Form D cont’d

21. (5-2i)(4+3i)

a. 9+ b. 26+7i c. 14+7i d. 14+23i
2. o1
2i
1 : 1 .
a. 3 b. 2 c. ——3i d. —+3i
2 2
23 2+3i
241
a. 4 b. Z——l c. ———I d —+—i
5 3

24. Find the distance between the two points (3, 5) and (-4, 6).

a. 52 b. 25 c. 2 d. 245

25. Find the midpoint between the two points (=7, 5) and (-8, —4)

W [19) . (2n
2 2 2 2

T- 150
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Date:
Section:

Name:
Instructor:

Chapter 7 Test Form E

Circle the correct answer.

Raise to the power or take the root. Assume that all variables represent positive numbers.

1. /48x"y"
a. 2y°v/12x" b. 24x°y" ¢ 4x°y*V3  d. 4x*y*'\3x
2. J64x°y"7’
a. 2xy°32x’ vz’ b. 4x3/x’y°7’ c. 2xy* 3 xyz’ d. 12xy*§/4x’yz*
3. (9)
1
a. — b. =27 c. 1 d. 1
27 9 9
22
345
4. 22
x2
8 17 13 11
a. x° b. x® c. x® d. x®
1
I \2
4x*
5. —
yizs
11 11 11 11
4 44,3 2 24,5 4 55 4 55
B P 6. 22
ZS Z3 y} y}
2( 1 3
6. x° (xs—xsj
£ L2 3 3 1 1 6
a. x*—-x* b, x’—x c. x’—x° d. x°—x°
T- 151
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Name: Date:
Instructor: Section:

Chapter 7 Test Form E cont’d
7. Simplify. /(5x)’
a. Slxl b. 5x c. 5x° d. 25x°

Use a calculator to approximate to 3 decimal places.

8. V211
a. 14.525 b. 14.217 c. 14.526 d. 14.539

Rationalize the denominator. Assume that all variables represent positive numbers.

9. |2
3
a. ﬁ b. \/E c & d. ﬁ
3 3 3
10, Yx+1
\/;+2
x+\/;—2 X—\/;—Z X—Vx—x X—\/;—Z
aa — b. ———— c. —— d ——
x—4 x—4 x+4 x=2
1. o
9y?
3 3
a. 2 b. 4x o, Y20y
3y 3y

Perform the indicated operations. Assume that all variables represent positive numbers.

12. 7x\3x =75x°
a. 2x3 b, 12x3x e 2x3x  d. 23x

13. \5(+10-+2)
a. V245 b. 52410 c. 5J2-10 d. 24510
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Name: Date:
Instructor: Section:

Chapter 7 Test Form E cont’d

14. (7-2x)(7+2Vx)

a. 49—4x b, 49-28Jx+4x ¢ 49+28/x+4x d. 40+4x

Solve.

15. /3x—=2=+/2x+10

a. 12 b. 8 c. 2 d. 9
16. V6—-2x-6=3
a _¥ b _B c _5 d. 9
2 2 2
17. Vx+3=x-3
a. 1,6 b. 6 c. 1 d. 9

Perform the indicated operation and simplify. Write the result in the form a+bi .

18. +-16
a. —2i b. 2i c. 4 d. 4i

19. (12+5i)—(3-2i)
a. 9+3i b. 15+3i ¢ 9+7i d. 46-9i
20. (2-5i)

a. 29+100 b, =21 -20i c¢. -21-10i d. 29 -20i
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Name: Date:
Instructor: Section:

Chapter 7 Test Form E cont’d
21. (8—4i)(7+2i)

a. 48—-12i b. 15-2i c. 64-12i d. 56-20i

2. 3-6i
2i
} ) 3.
a. 0 b. -3 + 6i c. 3i d. —3—51
23 2-3i
2+ 61
7 9. 1 1 1 6, 13 6.
—_— . ——— . ———1i d. —+—i
20 20 2 2 2 5 10 5

24. Find the distance between the two points (3, 5) and (7, 8).

a. 25 b. /5 c. 5 d. 269

25. Find the midpoint between the two points (5, —7) and (-3, -9)

a. (2,-16) b. 4, 1) c. (1,-8) d. (-4,-1)
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Name: Date:
Instructor: Section:

Chapter 7 Test Form F

Circle the correct answer.

Raise to the power or take the root. Assume that all variables represent positive numbers.

1. J36x°y"
a. 6x4y2\/g b. 18x’y* ¢ 6x'y° d. 6x(’y6\/§
2. 32x"y"
a. 2x'y'Yx b. 2x’'y*J4x c. 10x°y*J/2x d. 3x*y*3/5xy’
2 9
3. | =
y 3
6 3
a. 61} b. x°y’ c. % d y—()
x'y’ y’ x
A7
4. x 3(x3 —x4j
[ 13 TE I
a. x*-x* b. X¥-x ¢ xX*-x* d. xX-x°
5. (16x°y™)!
: 3
a. 82y b 120y e 12 a. &
y y
Simplify.
6. 4(2)c—y)4

a. 12x—yl b. (2x—y) ¢ (2x—y) d. 2x-y
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Name: Date:
Instructor: Section:

Chapter 7 Test Form F cont’d

Rationalize the denominator. Assume that all variables represent positive numbers.

7
7.
{/6
733 733 733 73/9
a. b. C. d.
27 3 9 81
8. |2
2y

B

Sxy b.M c. 5x a. V1Ox

a. -2 b, 243 e 2-43  d. 2-23

Use a calculator to approximate to 3 decimal places.

10. /174
a. 5.593 b. 5.583 c. 3.637 d. 5.615

Perform the indicated operations. Assume that all variables represent positive numbers.

11. Y/80x° +3x3/405x"
a. 11x35x b, 5x¥5x° ¢ 9x¥5x¢ d. —7xi5x
12. (V2x-3)

a. 4x—6J2x+9  b. 4x—9 c. 2x—3/2x-9 d. 2x—62x+9
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Name: Date:
Instructor: Section:

Chapter 7 Test Form F cont’d
13. 3(V6-+2)
a. 2J3-2 b. 3v2-+6 c. 233 d. 926
14. (2/x+7)(Vx-6)

a. 2x+19/x—42 b. 2x+5Vx—42
c. 2x—5Jx—42 d. 2x+x—42
Solve.

15. Jx—4+2=+2x-1

a. 5,11 b. 5,13 . 13,15 d. 0
16. /3x-5-2=0

a % b. % c. 1 d. o
17. xzm

a. 2,5 b. 3,5 c. 0,5 d. 0

Perform the indicated operation and simplify. Write the result in the form a+bi .

18. J—48
a. 6i\3 b. 3iv2 c. 43 d. 2412

19. (3+2i)—(7-12i)+(-9-4i)

a. —13+10i b. 1-14i ¢ —108—48i d. 13-10i
20. 2i(4-3i)
a. 2i b. 8-6i ¢ —6+8  d. 6+8i
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Copyright © 2009 Pearson Education, Inc., publishing as Pearson Prentice Hall



Name: Date:
Instructor: Section:

Chapter 7 Test Form F cont’d

’1. 3—.21
3i
a 2—z b —g—l c —g+l d 2+z
3 3 3 3
22. (7-5i)

a. 49+25° b. 24-70i ¢ 24+7i d. 74

23 3—-6i
2+1i
a. 12-3; b. 2—3i c. —3i d. 2—Si
5 5

24. Find the distance between the two points (3, 6) and (—4, 6).

a. 62 b. 6:/10 c. 7 d. /37

25. Find the midpoint between the two points (-5, 6) and (—13, 10)

a. (-18,16) b. (-9,8) c. (4,2) d. (-8,4)
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